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Lagtcgc^ctttccccat aaaccccctc cccaccc||Tggacattgt 
tccacttJW^cttgtattg tgaagcaccc aatgctaWcatagaacag 

icCAGTAGTT CAATAGAGAG ACTAGTGAAC ATAGTTTATA ACATTGTCCA 
icGGGTGGAG GGGGATGCGC GAAATCGATG TGCACGTTTG GTCAAAGATG 
CTCGCGAAAG CTGCACATCA ATTTCGCACA TGGGCGAAAT TGACTTGCAG 
OT^TATAA AAGTTGATGT AGGCCATGTG GCTCGATTTC AACCATATGG 
otItgcttct GAGGATGGGG TGTTACAGTG GACCATATGA GGTAGGTCAT 
t5^agatgt CACCAAAATG GTCTAAATCT GCGCATTCCA TTTAAGTGAA 
T?iAAGTGAA ATTTAAGTGA ATTTTACTTA AAATTCACCT TTTTCGTTGC 

gcLatttgg GGTGGTGATG ggtgacgcgg cgaatttttt aaaaaagagg 
JaJatcgcgt gctatttgta tttttggtat caccgcgtca ccaatcacca 

TTGACGGTTT CTTTTTCGAA GTTTTTCCGG ATTATTGCAT TTTTTATATA 

SJgtgggtg gctgattctt gcgaaaggac tgttgtgatg tccgagttcc 

C^TTGGGA GTTTTTGGAC ATCACTCCTG ATCK^CCGGC GGCGATCAGG 
ISgactgaca TTTCGATATA TTTTGGGTAT TCGATAGCTG ccaaatcggt 
JicCGTCGAG TATTCCGGTT TATTCGAAGG ATTCATGATA TTGCAAAATA 
HIttgattt TCATGGGGTT TTGTATTAGT ACCCGCTCAT TGTGGGAAAG 
tcLgtggat TTATCTTACC CGCAAATCTA ATACAAGATT tgcatgatgc 
Ig?aatagac caaggttagt atagcagttg tatttatacg actagttatg 
?^cccTTT gtgttttttg ttccgactct tggcgtgaac cggaagaccg 
Jacotcgctt tcgactattc atctttgatg gatatgagat cgcaagggta 

icGCTTCGTG CGATATTTAG TGACCATCAG AGCACGCTAC GACTTTTGAT 
ii?ATCCTTG GATTTAATCG GAAGCTCGCA AGCATTGCAT TGATGCAATC 
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ttttcaTTTT '^^UTCACA ACCCCGCACC CCATGTACAA^KTGCCAAC 

#1 

CACTAGAGTT TCAACAACAT TCGGATTTGA CAACATGTCA ACAATTCACA 
#S1 

ACAGAAATTG ACAACATTGT CACAAAOTCT CAAATTGGAC AACATTGGAC 
#101 

AAAAATTCAC AACATACATT GGACAACAGr GGACAACGAA CCCAAACCCG 
#151 

ACAACATTGT CCAGGGGGAT AGGGGGTGAA AAAGCAGTGC CGGCAAAGTC 
#201 

GAAAGATGTC AAGTTGGAAT GCGGCTCAAA TTCGTCATTT GTGTAAATCC 
#251 

GCAATTTTGC CAATGTGCAA TTTOGCAAAT GTGCAATTTT GCAAATGTGC 
#301 

AATTTTGCCA ATGTGCAATT TrTGCAAATGC GCAATTTTGC AAATCCGCAA 
#351 

TTTTGCAAAT GTGCAATTTT GGAAAArCAC CAAATGAAAA TCGTCCAAGT 
#401 

CGAATTGGAG GCGTGGTGAC ATGGrCCCGG GATCCCCTGG TTACAGTGGA 
#451 

CAATATCCCA GCAATATTCG CTGrAATTtTG GAGTTTCGCT GTTTTGGCAA 
#501 

ATTTTGAGTC TGAAAAAAAA AArTGCAAAT GCGCAAAGGG GGTGAAGGAA 
#551 

AAAAAAGCAC CCCCGAAGGT AAAAT7CCCT TTAAGTCCCT TGCGCATTTG 
#601 

CAAAATTTTC AAAAATTGTT GCAAArTGCGC TTTTGTTATT TGGCCGGTTC 
#651 

ATTGGTGTCA AAAGTTGCCT GGGGTGGTTA CACAATGCAC GGAATTGGTT i 
#701 

GGAAGTTGTG TGATTGAAAA TTGGTCGTGT CACACAATTT TGCGCATTTG 
#751 • 

CAAAAATTCG CAAATTGGAC AAAAAAGGGT CGCGCACAGT CAAATTGCGC 
#801 

AAATTTCACT TTGAAGTGAG TGCGCATTTG TGGGGCAGAA ATGTGGTGAC 
#851 

AGCATCGTTT TTTATAATAA ATATTCTATA TTTAGTATCT TTATTATAAT 
#901 

TTGCTGTCAC CAATCACCAT TTTAGAATTT OITATTTTTTT ATGTTTTAGT 
#951 

GACCGCGGGA TTTTTTGCAA AGTACTATYG TGATGTTTGA GTTGTTTGAA 
#1001 ; 
ATGGGCAATT TAGAACATCA TCAGAAATCG CXGAATAGTG ATTTTTGAGT - 
#1051 

TTGACTGTTT GAAGTGTTTT GGGTATTCGG CAGCTGCCAA ATCGGTCAGC 
#1101 

GTCGAATATA ATAGCATTTT TGTGTGTATA TGATATTTAG CGATATCATT 
#1151 

GGAATCATGG GGTTTTGTAT TAGTACCCGC TCATTGTGGG AATGTCGGGT • 
#1201 

GGTTCAATAT CACCTGCAflA TTTAATACAG GATTTGCATG ATGCAGCGAC 
#1251 

TGACCGGGGT TGGTATAATA GCTGATTATT CGGCTTATTA TGCAGACCTA 
#1301 

TCGTGTTAGT AGTTGCGACT CTTGGCGTGA ACCGGAAGAC CGGAACTTGA 
#1351 

ATTCGACTAT TTACGTCCGT AAACAGGAGA TTTCAAGAAT ATTGCACATT 
: #1401 

TTGCGTGATA TAAACGTGAT CATCTGAGCA CGCTTCGACT CTTGGATATC 
i #1451 

' TGCTAATCAG CCGTCATCTG AGAGCTCGCA AGCATTGCAA TTGATGCAAT 
#1501 
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CGTGCCC^^TCACGAATTC ACAGCCCCGC ACCCCAT^ CAATGTTGCC 
^LcCGjioCC^CCTGC CCACCCGAAA TGCCCgW CCCCGTTAGA 
i^OTATGC GAAAAGTTCT TGTCAATTTT GACAGTGTGT GAAAAAACTG 
ii^AGXCCA CTCAACATTG CATTATGCAA TTTGCCACTC AACATT^TCC 

irTRTCGCAG TCCAACTGAA AAGATGCTAA 
AGGGGGATAG GGGGTGAAAA AGTATCGCAC. luv.^ 

JSgaaatgc ggcgcaaatt catcacttga gttgcgaaaa tccctaaagt 
JgLtttggc actcggtgac atgatcggga atttccct^g ttacagtggt 

^ILtcccag CAATTTTGGC AAAGTTTT^ AGTTTCGCAC ttttcgcaaa 

^...^^i^T^j^A TTTCAACTTT GCGCAAAGGG GTCAAAGGGA 
TTTCGTGTCT GAAAAAAAAA TTit-AA>-iii v 

451 Anrrn-f-rCT TTAATCCCCT TTGAAAAAAA 

AAAAAAGCAC CCTCAAAAGG AAATTTCCCT TTAAICUU 

Ig?gcaaagt TAAATTXGCG AAAATTTCGA TTTTCTCATA TGACCGATTA 

Sggtgcca gatggtagtc gggatggtta cacggtgcac ggaactcgtt 
^Lgttctg gagttacgaa ttggtcccgt caccacaatt tgcgcatttt 

J^LaTTGCG CAAATrrGCG AAAAAAGCAG CGCGCAAAGT TAAATTGTGC 
^^..GAC TTTCAGGTCG GTGCGCAAAT .TGGGGTGAA -AGTGGTGA 
SCATCAGA ATTATAATAA ATAATCTATA ATCTAGTTCT TTTA.TATAA 

800 ^mm^Az-xTTT TTTATTTTTT TATGTTTTAG 

TTAGCTGTCA CCAATCACCA TTTGAGATTT TTTATTTli 

tgLcgcggt axtttttcca gagtactatc gtgatgtctg agttgtctaa 

iJ?GGCAATT TCAGAACATT ACCAGAAAAC ACTGAATAGT GGTTTCTGAG 

Sgactgtt tgaagtgttt tgggtattcg gcagctgcca attcggtcag 

SgAATAT ACTAACATrr CTGTGTGTAT ATGGTATTTA GCGATATCAT 
i^G^TCATG GGGTTTTGTA TTAGTACCCG CTCATTG.GG OAAAGTCCGG 
iS?TCAATA TCACCTGCAA ATTTAATACA GGATTTGCAT OATGCAGCGA 
iiGicCGGGG TTAGTATAAT AGCTGATTAT TCGGCTTATT ATGCAGACCT 
i^?S.G.TAG .AGT.GCGAC TCTTGGCGTG AACCGGAAGA CCGGAACTTG 
iScGACTA TTTACGTCCG TAACACGTCC GTAAACAGGA GATTTCAAGA 
i^^^TGCACA TTT.GTGTGA TATAATCGTG ATCATCTGAG CACGCT.CGA 
ScixGAATA TTTGTTAAAC AACCGATATT CGGGAGCTCG CAAGCATTGC 



1400 
AATTGATGCA ATC 
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Primer 



Sequence 



Target 



300 F 5'-CACTTGTATTGTGAAGCACCC-3' 

300 R 5'-TTG GTG ACA TCT CCA AAT GAC-3' 

„,„. ■ • ■ ■"" 

500 F 5'-ATGCTAGCCCATAGAACAGT-3' 

500 R 5'-ATGCTAGCCCACATCACAGC-3' 



NTS7 5'-AAGTCGAATTGGAGGCGTGGTGAC-3' 
NTS6 5'-ATTGTGTAACCACCCCAGGC-3' 

I,.,,,,;: „, • • "•" ' 

PM5 5'-ATGCTAGCCC ATAGAACAGT-3' 

PM7 5'-CAT CTC CAA ATG ACC TAC CT-3' 

„. , ■ •"" 

PM6 5'-ATGCTAGCCC ACATCACAGC-3' 

PM8 5--CAT CTC CAA ATG ACC TAC CA-3' 



Perkinsus marinus 



Perkinsus andrewsi 
P. marinus type I 
P. marinus type I 
P. marinus type II 
P. marinus type 11 
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Samples 
1 2 3 4 
Mababab ab 



# FIG. 10 



Type-I 
Type-II 



Type-I 
Type-II 



Type-I 
Type-II 



Type-I 
Type-II 



Type-I 
Type-II 



Type-I 
Type-II 



1 r^r^^r^n nivATrrTAGC CCATAGAACA GTCCAGTAGT 

SSSS accc.oT.=T 

100 

51 ro^^Tv r-ArpAPTTTAT AACATTGTCC AAGGGGTGGA 

?=cSS ssss 

150 

101 „ ^mr-z-anr-rprpm OGTCAAAGAT GCTCGCGAAA 

st^s sr™ s??— " 

200 

^^^^^ i^rvrnrcaAAA TTGACTTGCA GGTGGGTATA 

SS™ r™c --"-c- ™ 

250 

is ?K sss 

I™ =s 



301 

Type-I TCACCAA 
Type-II TCACCAA 




Location 



FIG. 14 




o Southern Blot 



Ifg iofg lOOfg ti^ TOpg Aojsg 1^ lOni 



TeiTipldte DNAin Dilution End-^^^^^ 



FIG. 15 



Samples 
123456789 10 11 12 
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1 2 3 4 5 6 7 (+) (-) 



307 bp ► 




•T^TCGCACTCAT GGCTTGTGCA TGCGTGCA|||C 

^^^^ *-.i«-n/-onnr*T\r^ Tfi 



^ ^CCCCGGAGC 

.TCTTTTTj " " 

#1 

n^rTTATCCC AGCTCAACiUl CGAGCAACAG TGCTATGGCA 
>P. atlanticus.CCCCTGGACA ATGTTATCCC Abi^iUMi^v-^ 

#51 

>P. atlanticus.AGTAGTCCC TACAOAGCCA AGTCGACAAT CTCTACAACATTGTCCAAGG 

#101 

>P. atlanticus.GGG^^GGGG GGCGCGCGAA ,„GKCCTGC AGCAGAGGGA AAAGATGCTG 

#151 

^Tv/^^r-nzinrT TTGCGCACTT GGCGAAGTTG ACTTGCAGGC 
>P. atlanticus.AGTTTTGCTG CACCCCAACT TTGCCUa^i 

#201 

,..„..C.,.«=03T«» »™ -SS?^ -™ 

>PA690F-Text ATGCTAiuu 

#251 

>P. .tl.ntlCU..C»TC.TT»TC »<=OTCT=T= .T<=.C=.T.= ACT^TTTTT AO^TTTTC 

#301 

^^r-T.^^ r-rr rnACTTT GCGCACGGGG GGTACTCAAT 
>p, atlanticus.CGGAGGTGTC ACCACGGACC CCCCAACTTT ^ (.u^^ci^ 

#351 

^nr-rpT^n aATTTACTTA AAATTCACGT TTTTGGGTGC 
>p, atlanticus.TTTAAGTGAA ATTTAAGTAA AATTTACTTA AHH 

#401 * 

>P. atlanticus.Ga^GT.GA GG.GGTGACT GGTGACACGA AAATTTTAAA AAAGAGAGAT 

#451 

>P. atlanticus.ATTAAAAAAA TA^ATT rXC.GTGTCA CCGTGTCACC AGTCACCACA 

#501 

>P. «la„tlC.,..=OC.T«TT TTCCaG=»« .„TC^,T T,CC=C«^ .TT^CATTTT 

#551 

^^^n,^7x /-TinTTTTGCC AAAGGACTGT CGTGATGTCC 
>P. atlanticus.GGGGTAAATA GTGTCCGTCA GAATTTTGCC ^ AAAL, 

#601 

>P. a.lanticus.GAGTTCCC«. AT^GAGGCT TT.GGACA.C GCTCXGAAAT _ CGCT^^^^^ 

#651 

>P. a.lanticu3.GTTTCAGATT TCCG.CXTTT cOAC.TAT.C^TGGGTATTTG_A.AGC^^^^ 

#701 

>P. atlanticus.AATCGGTCAG CGTCGAATAT XCCAATAT.T _ CGAAGGATAT ATGATATCGC 

#751 

r»m^-^r^ r^rrrTTTTGT ATTAGTACCC GCTCATTGTG 
>P. atlanticus.GAGATATCAT TGGATTTCAT GGGGTTTTGT ^TTAU^^^^^ GCTCATTGTG 

>PER1-Text 

• #801 

>P. atlanticus.G<^GXCGG GTGAATTTAT TCA.CCCGCA AATCTAATAC AAGATTTGCA 

>PER1-Text G 

#851 

>P. atlanticus.TGATGCAGCG ACTGACCGGG GTGAGTGTi^G CAGCTGTTCT JCGGCTTGCT 
<PA690R-Text 

<PA690R-Text AC 

-™ ^i^^^ ^^-^ 

<PER2-Text 

, FIG. 17 



>P. andrewsi-S.AC#TTOA TCCTCCCAGT AGTCATATGC TT^CAAA GATTAAGCCA 
.P. andrewsi-S.TGCATGTCTA AOTATAAGCT TTAAACGGCGAAACTGCGAA TGGCTCATTA 

>r'andrewsi-S.AAACAGTTAT AGTTTATTTG GTGATCGATT ACTATTTGGA TAACCGTAGT 

#101 

>P. andrewsi-S.AATXCTAGAG CTAATACATG CGTCAAGGCC CGACTTCGGA _ AGGGCTGCGT 

>!''Ldrewsi-S.TTATTAGATA CAGAACCAAC CXAGCTCCGC CTAGTCCTTG TTGGTGATTC 

#201 

>P. andrewsi-S.ATAATAACCC GGCGAATCGC ACGGCTTGXC CGGCGATGGA CCATTCAAGT 

r'Ldrewsi-S.TTCTGACCTA TCAGCTATGG ACGGTAGGGT ATTGGCCTAC CGT^^^^^ 

#301 

>P. andrewsi-S.ACGGGTAACG GGGAATTAGG GTTCGATTCC GGAGAGGGAG CCTGAGAAAC 

#351 

>P. andrewsi-S.GACTACCACA TCTAAGGAAG GCAACAGGCG CGCAAATTAC CCAATCCTGA 

#401 

.P. andrewsi-S.TACAGGGAGG TAGTGACAAG AAATAACAAT ACAGGGCAAT TCTGTCTTGT 

#451 

>P. andrewsi-S.AATTGGAATG AGTAGATTTT AAATCTCTTT ACGAGTATCA ATTGGAGGGC 

#501 

>P. andrewsi-S.AAGTCTGGTG CCAGCAGCCGCGGTAATTCC AGCTCCAATAGCGTATATTA 

>!"andrewsi-S.AAGXTGXTGC GGXXAAAAAG CXCGXAGXXG OAXXXC^-^ -^0^'' 

>SSU3F-Text 

L„wsi -s . =OTCc;.ccTT tcct;.c=ogt T^^orrGOT* . "'f' 

.rL.e„.i-S.TTCTT<303.T TCGTOCTC.C .CACTI^^CT OTOCGCTOAC CGTOrTCC^ 

#701 

>P. andrewsi-S.GACXXXXACX XXGAGGAAAX XAGAGXGXXX CAAGCAGGCX XAXGCCGXGA 



>P. andrewsi-S.AAGCATTTGC CAAGGATGTT ^TCATTGATC AAGAACG^ GTTAGGGGAT 
>!''Ldrewsi-S.CGAAGACGAT CAGATACCGT CCTAGTCTTA ACCATAAACT ATGCCGACTA 
>!'°lndrewsi-S .GGGATTGGGA OTCGTTAATT TTAGACGCTC TCAGCACCTC GTGAGAAATC 

>r°lndrewsi-S.AAAGTCTTTG GGTTCCGGGG GGAGTATGGT CGCAAGGCTG AAACTTAAAG 

#1101 

>P. andrewsi-S.GAATTGACGG AAGGGCACCA CCAGGAGTGG AGCCTGCGGC _ TTAATTTGAT 

#1151 

■ = ^rzvACACGGG AAAACTCACC AGGTCCAGAC ATAGGAAGGA TTGACAGATT 
>P. andrewsi-S.TCAACACGGG AAAACIU^ agGTCCAGAC ATAGGAAGG 
>SSU4F-Text 



>P. andrewsi-S.GATAGCTCTT TCTTGATTCT ;,TGGGTGGTG GTGCATGGCC GTTCTTAGTT 

#1251 

.P. andrewsi-S.GGTGGAGTGA TTTGTCTGGT tAATTCCGTT AACGAACGAG ACCTTAACCT 

#1301 

.P. andrewsi-S.GCTAAATAGT TGCGTGAAAT CTTGTATTTC _ ACCGCTACTT CTTAGAGGGA 

>!''lLrewsi-S.CTTTGTGTGT TTAACACAAG OAAGCTTGAG GCAATAACAG GTCTGTGATG 

#1401 

>P . andrewsi-S . CCCTTAGATG TTCTGGGCTG CACGCGCGCT ACACTGACAC _ GATCAACGAG 

rTndrewsi-S.TATTTCCTTG CCCGGTAGGG TTAGGGTAAT CTTTTGAAAT CGTGTCGTGC 

#1501 

>P. andrewsi-S.TAGGGATAGA CGATTGCAAT TATTCGTCTT _ CAACGAGGAA TTCCTAGTAA 

#1551 

.P. andrewsi-S.ATGCAAGTCA TCAGCTTGCG TTGATTACGT CCCTGCCCTT TGTACACACC 

#1601 * 

>P. andrewsi-S.GCCCGTCGCT CCTACCGATT GAGTGATCCG GTGAGCTGTC CGGACTGCGA 

#1651 

>P. andrewsi-S.TTAGTTCAGT TTCTGTTCTT TTCGCGGGAA GTTCTGCAAA CCTTATCACX 



#1701 



P. andrewsi-S.XAGAGGAAGG AGAAGTCGTA ACAAGGTTTC CGTAGGTGAA CCTGCAGAAG 
#1751 

>pV " * andr e ws i - S . GATCATTC 
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ACACCGATTC ATTCTCTGAG AAACCAGCGG TCTCTGTAAA AGGAGATGGG 
ATCrCCGCTT TGTTTAGATC CCCACACCTG ACCGCTTTAA CGGGCCGGGT 
IgGTGCATAA CnCTATGAA CCAATTGTAC TAGTCTAAAG TATCCAATAT 
CCTTTTGGAT TTTGGTATIT CAAAACGAAA TTCCAAACTC TCAACGATGG 
Itgcctcggc TCGAGAATCG ATGAAGGACG CAGCGAAGTG CGATAAGCAC 
TCCGATTTGC AGAATTCCGT GAACCAGTAG AAATCTCAAC GCATACTGCA 
C^GGGGAT TTATCCrCIT TGTACATACA TATCAGTGTC GCTCTrCTTC 
C*CGATACAAA CATnTGTTG ATTTACAATC AACATTATGC TTTGTATCCC 
^'-JtGGATTC CrTTATTGGG ATCCGCTGTG TGCGCTTGCT GACACAGGCG 
^"^TAATTTG CAAGGCTATA ATACTACTGT ACTGTAGCCC CTTCGCAAGA 
rGGACTGCGC TAGTGAGTAT CTTrGGATGC TCGCGAACTC GACTGTGTTG 
TCGTTGATTC CGTGTTCCTC GATCACGCGA TTCATCGCTT CAACGCATTA 
TCTCAAATTT GATGAATGCA GAGAGTTGTT TATGAATTAC GCGATCGCTT 
TGGTCTCAGA ATCGTTACTA TAGCACGCIT GTCGGTTIGC AACCTGGCAA 
#651 

TATGTCATCATT 
#701 
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